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DC. .
(DC) $\{\begin{array}{ll}minimize ( c, x\rangle,subject to p(x)\leq 0, q(x)\geq 0, x\in R^{n}.\end{array}$
, $H^{*}$ $n$ , ( $\cdot,$ $\cdot\rangle$ , $c\in R^{n}(c\neq 0)$ , $p,q:R^{n}arrow R$ 2
. (DC) , .
(A1) $\{x\in R^{n} : p(x)<0, q(x)>0\}\neq\emptyset$ .
(A2) $O\in\arg\min\{\langle c, x\rangle : p(x)\leq 0\}\subset\{x\in R^{n} : q(x)<0\}$ .
(A3) $\{x\in R^{n} : q(x)\leq 0\}$ .
(A4) $\{x\in R^{n} : p(x)\leq 0, q(x)\geq 0\}=c1\{x\in R^{n} : p(x)<0, q(x)>0\},$ {$x\in R^{n}$ : $p(x)\geq 0,$ $q(x)\leq$
$O\}=c1\{x\in R^{\mathfrak{n}} : p(x)>0, q(x)<0\}$ . , c1S $S$ .
(A5) $x\in R^{n}$ , $\nabla^{2}p(x),$ $\nabla^{2}q(x)$ . , $\nabla^{2}p(x)$ $P$ $x$
.
(A6) $M> \max\{||x-y|| : q(x)\leq[1, q(y)\leq 0\}$ $M$ . , $||\cdot||$
.
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, $Y=\{x\in R^{n} : p(x)\leq 0\},$ $X=\{x\in R^{n} : q(x)\geq 0\}$ , $Y$ , (A3) $X$
. , $p,$ $q$ (A1), (A2) , int $Y=\{x\in R^{n} : p(x)<0\}\neq\emptyset$ ,
bd $Y=\{x\in R^{n} : p(x)=0\}\neq\emptyset$ , int $X=\{x\in R^{\mathfrak{n}} : q(x)<0\}\neq\emptyset$ , bd $X=\{x\in R^{n} : q(x)=0\}\neq\emptyset$
. , int $Y$ bd $Y$ $Y$ . , (DC)
$Y\backslash intX$ . (A1) , $Y\backslash intX\neq\emptyset$ . (A5) , $p,$ $q$
. , (A2) , arg $\min\{\langle c, x\rangle :x\in Y\}=\{0\}$ . ,
arg $\min\{\langle c, x\rangle : x\in Y\}\subset$ int $X$ , $x\in Y\backslash intX$ , $\langle c, x\rangle>0$ . ,
min (DC) (DC) . , min (DC) $>0$ .
, (DC) .
21 $x\in Y\backslash intX$ , $\langle c, y\rangle\leq\langle c, x\rangle$ $y\in Y\cap bdX$ .
2.2 (DC) .
, $n\geq 2$ , .
2.3 $n\geq 2$ , min (DC) $= \min\{(c,x\rangle : x\in(bdY)\cap(bdX)\}$ .
2.1 $n=1$ , .
$\{\begin{array}{ll}minimize x,subject to x\in Y\backslash intX.\end{array}$
, $Y=[0,3],$ $X=[-1,1]$ . , $[a,b]=\{x\in R^{n} : a\leq x\leq b\}$ . ,
$Y\backslash intX=[1,3]$ . , $\arg\min\{x:x\in Y\backslash intX\}=\{1\}$ , $\arg\min\{x:x\in Y\backslash intX\}\cap bdY=\emptyset$ .
3
3.1
, $n\geq 2$ , (DC)
.
OA
$0$ . $\alpha>0$ . $x^{1}=Mc$ , $a^{1}\in int(Y\cap X)$ . $L_{1}\supset Y\cap X$
$L_{1}$ , $H_{1}=\overline{H}_{1}=\{x\in R^{n} ; (c, x-x^{1})\leq 0\},$ $S_{1}=\overline{S}_{1}=L_{1}$ . $S_{1}$
$V(S_{1})$ . $v^{1}=\overline{v}^{1}\in$ arg $\max\{p(v),q(v):v\in V(S_{1})\}$ , $y^{1}\in[a^{1},v^{1}]\cap bd(Y\cap X)$
$y^{1}$ . $karrow 1$ , 1 .
1. , .
(SC1) $y^{k}\in Y\backslash intX$ \langle$c,y^{k}$ ) $\leq\alpha$ . ( $\vee\llcorner$ , $y^{k}$ min (DC) $\leq\langle c,y^{k}\rangle\leq\min(DC)+\alpha$
(DC) )
(SC2) $x^{k}\in Y\backslash intX$ $v^{k}\in X$ ( , $S_{k}\subset X$ ). ( , $x^{k}$ min (DC) $\leq\langle c,y^{k}$ ) $\leq$
min $(DC)+\alpha/2$ (DC) )
(SC$) $x^{k}\in Y\backslash intX$ $\overline{v}^{k}\in X$ ( , $\overline{S}_{k}\subset X$). ( , $x^{k}$ min (DC) $\leq\langle c,y^{k}\rangle\leq$
min $(DC)+\alpha$ (DC) )
223
2 .







$\frac{\langle c,y^{k}\rangle-\alpha}{2(c,a^{k}\rangle}a^{k}$ , if ($c,a^{k}-y^{k}\rangle$ $\geq-\alpha$ and $y^{k}\in Y\backslash intX$,
$a^{k}$ , $otherwi_{8}e$,




, $\nabla p(v^{k})$ $P$ $v^{k}$ . $V(S_{k+1}),$ $V(S_{k+1})$
, $v^{k+1},\overline{v}^{k+1},$ $y^{k+1}$ .
$v^{k+1} \in arg\max\{p(v),q(v) : v\in V(S_{k+1})\}$,
$\overline{v}^{k+1}\in$ arg $\max\{p(v),q(v) : v\in V(\overline{S}_{k+1})\}$ ,
$y^{k+1}\in[a^{k+1},v^{k+1}]\cap$ bd $(Y\cap X)$ .
$karrow k+1$ , 1 .
$k\geq 1$ , .
$a^{k}\in$ int $(Y\cap X\cap S_{k})$ ,
$L_{k}\supset L_{k+1}\supset Y\cap X$,
$H_{k}\supset H_{k+1},\overline{H}_{k}\supset\overline{H}_{k+1},H_{k}\supset\overline{H}_{k+1}$ ,
$v^{k}\in S_{k},v^{k}\not\in S_{k+1)}S_{k}\supset S_{k+1}$ .
, $\{x^{k}\}$ .
$\exists k’$ such that $x^{k}\in Y\backslash intX\forall k\geq k’$ ,
$\langle c, x^{:}\rangle\geq(c, x^{j})\forall i,j$ satisfying $i<j$ and $x^{i}\neq\dot{d}$ .
3.2
, $\{v^{k}\},$ $\{x^{k}\}$ OA ,
.
3.1 OA $\{v^{k}\}$ . , $\{v^{k}\}$
$Y\cap X$ .
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. $L_{1}$ $\{v^{k}\}\subset L_{1},$ $\{v^{k}\}$ $v^{*}\in L_{1}$ . , $g(x)= \max\{p(x),q(x)\}$
, $k\geq 1$ ,
$u^{k}=\{\begin{array}{ll}\nabla p(v^{k}), if p(v^{k})>q(v^{k}),\nabla q(v^{k}), otherwise,\end{array}$
. , $\{u^{k}\}\subset\bigcup_{v\in L_{1}}\partial g(v)$ $\bigcup_{v\in L_{1}}\partial g(v)$ (R.T.Rockafellar (1970),
Theorem 24.7), $\{u^{k}\}$ $u$ . , $\partial g(v)$ $g$ $v$ .
, $v^{k}arrow v^{*},$ $u^{k}arrow u’(karrow\infty)$ . , , $v^{*}\not\in Y\cap X$
. $g$ , $\lim_{karrow\infty}g(v^{k})=g(v^{*})>0$ . , $\lim_{karrow\infty}(u^{k},v^{*}-v^{k}\rangle$ $=\langle u^{*},v^{*}-v^{*}\rangle=0$ .
, $\lim_{karrow\infty}g(v^{k})+\langle u^{k},v^{*}-v^{k}\rangle=g(v)$ $>0$ . , $k’>0$ ,
$g(v^{k’})+(u^{k’},v^{*}-v^{k’}\rangle$ $>0$ . , $L_{k’+1}$ , $\dot{L}_{k’+1}\subset\{x\in R^{\mathfrak{n}}$ : $g(v^{k’})+(u^{k’}, x-v^{k’})\leq$
$0\}$ . , $k>k’$ , $v^{*}\not\subset L_{k}$ . , $\lim_{karrow\infty}v^{k}=v^{*}$ . ,
$v^{*}\in Y\cap X$
$\square$
3.2 OA $\{x^{k}\}$ . , $\{x^{k}\}$
(DC) .
32 , .
$\lim_{karrow\infty}(c,x^{k}\rangle$ $= \min$ (DC).
3.3
, OA . , $\alpha$
, OA , (DC)
.
3.3 $\alpha>0$ . , OA .
S.4 OA $k$ (SC1) . , $y^{k}$
(DC) .
(i) $y^{k}\in Y\backslash intX$,
(ii) min (DC) $\leq\langle c,y^{k}$ ) $\leq\min(DC)+\alpha$ .
3.5 OA $k$ (SC2) . , $x^{k}$
(DC) .
(i) $x^{k}\in Y\backslash intX$ ,
(ii) min (DC) $\leq(\bm{c},x^{k}\rangle$ $\leq\min(DC)+\frac{\alpha}{2}$ .
3.6 OA $k$ (SC3) . , $x^{k}$
(DC) .
(i) $x^{k}\in Y\backslash intX$,
(ii) min (DC) $\leq(c,x^{k})\leq\min(DC)+\alpha$ .
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$\{\begin{array}{ll}minimize (x-b)^{T}A(x-b),subje\alpha to x^{T}x=\beta.\end{array}$ (1)
, $b\in R^{n},$ $\beta\in R(\beta>0),$ $A$ $nxn$ .
$A=(\begin{array}{lll}\lambda_{1} 0 \ddots 0 \lambda_{n}\end{array})$ , $\lambda_{\mathfrak{n}}\geq\lambda_{n-1}\geq\cdots\geq\lambda_{2}\geq\lambda_{1}>0$ .
$b^{T}b=\beta$ , $b$ (1) .
, $b^{T}b>\beta$ , (1) $x^{T}x\leq\beta$ ,
. , , (1) . , $\overline{x}$
(1)
$\bullet X^{T}\overline{x}=\beta$ ,
$\bullet$ $\exists\mu’>0$ such that $\mu’A(\overline{x}-b)\cdot=-\overline{x}$ .
, $b^{T}b<\beta$ , (1) $x^{T}x\geq\beta$ ,
. , , (1) DC. . , $\overline{x}$
(1). $\overline{x}^{T}\overline{x}=\beta$,
$\bullet$ $\exists\mu’\geq\frac{1}{\lambda_{1}}$ su6 that $\mu’A(\overline{x}-b)=X$.
(1) .
A
1. $b^{T}b=\beta$ , $b$ (1) .
2. $b^{T}b>\beta$ , $r_{1}(\mu)=\mu^{2}b^{T}A((\mu A+I)^{-1})^{2}Ab=\beta$ $\mu>0$ , $x_{\mu}=\mu(\mu A+I)^{-1}Ab$
. , $I$ . , $x_{\mu}$ (1) .
3. $b^{T}b<\beta$ :
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3-1. $b=0$ , $\sqrt{}\partial e^{1}$ (1) . , $e^{1}$ 1 1 $0$
$n$ .
3-2. $b\neq 0$ :
$-3. $\lambda_{1}=\lambda_{n}$ , $\frac{\sqrt{}\partial}{||b\Vert}$ (1) .
4. $\lambda_{1}<\lambda_{n}$ :
3-41. $\lambda_{:}>\lambda_{1}$ $i$ $b_{:}=0$ , $f_{\Vert b\Vert}^{fi}$ (1) .
4-2. $\lambda_{:}=\lambda_{1}$ $b_{:}\neq 0$ $i$ $\lambda_{j}>\lambda_{1}$ $b_{j}\neq 0$ $j$ ,
1
$r_{2}(\mu)=\mu^{2}b^{T}A((\mu A-I)^{-1})^{2}Ab=\beta$ $\mu>--$ , $x_{\mu}=\mu(\mu A-I)^{-1}$Ab .
$\lambda_{1}$
, $x_{\mu}$ (1) .
3. $\lambda_{i}=\lambda_{1}$ $i$ } $b_{:}=0$ :
$-1. $\hat{x}^{T}\hat{x}\leq\beta$ , $\hat{x}+(\sqrt{\beta-\hat{x}^{T}\hat{x}})e^{1}$ (1) . , $\hat{x}=(\hat{x}_{1}, \ldots,\hat{x}_{n})^{T}$
.
$\hat{x}:=\{\begin{array}{ll}0, if \lambda:=\lambda_{1},\frac{\lambda_{i}}{\lambda_{:}-\lambda_{1}} if \lambda_{i}>\lambda:,\end{array}$ $i=1,\ldots,n$ .
3-4-$-2. $\hat{x}^{T}\hat{x}>\beta$ $r_{2}(\mu)=\beta$ $\mu>\frac{1}{\lambda_{1}}$ , $x_{\mu}=\mu(\mu A-I)^{-1}$Ab .
, $x_{\mu}$ (1) .
, A 3, 3-12, 3-4-3-2 ,
. , $r_{1}’( \mu)=\sum_{l=1}^{n}\frac{2\mu\lambda_{l}^{2}b_{t}^{2}}{(\mu\lambda_{i}+1)^{3}}>0\forall\mu>0,$ $r_{2}’( \mu)=\sum_{1=1}^{n}\frac{-2\mu\lambda_{i}^{2}b^{2}}{(\mu\lambda_{1}+-)^{S}}<0\forall\mu>\frac{1}{\lambda_{1}}$





$\{\begin{array}{ll}minimize p(x),\epsilon ubject to q(x)=0,\end{array}$ (2)
, (2) (DC) . , (2)
. , $y\in bdX=\{x\in R^{n};.q(x)=0\}$ (2) 2
.
$\{\begin{array}{ll}minimize \frac{1}{2}(x-y)^{T}\nabla^{2}p(y)(x-y)+\nabla p(y)^{T}(x-y),subject to \frac{1}{2}(x-y)^{T}\nabla^{2}q(y)(x-y)+\nabla q(y)^{T}(x-y)=0.\end{array}$ (3)
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(A5) , $\nabla^{2}q(y)$ . , $Q_{y}^{T}Q_{y}=$ \nabla 2q(
$Q_{y}\in R^{n\cross n}$ . , $Q_{y}$ , $(Q_{y}^{-1})^{T}\nabla^{2}p(y)Q_{y}^{-1}$ . ,
$P_{y}\in R^{nxn}$ .
$P_{y}^{T}(Q_{y}^{-1})^{T}\nabla^{2}p(y)Q_{y}^{-1}P_{y}=(\begin{array}{lll}\lambda(y)_{1} 0 \ddots 0 \lambda(y)_{n}\end{array})$ .
, $\lambda(y)_{1},$ $\ldots$ , $\lambda(y)_{n}$ $(Q_{y}^{-1})^{T}\nabla^{2}p(y)Q_{y}^{-1}$ . $(Q_{y}^{-1})^{T}\nabla^{2}p(y)Q_{y}^{1}$ ,
$i$ $\lambda(y)_{i}>0$ . , $z=P_{y}^{T}Q_{y}(x-y+\nabla^{2}q(y)^{-1}\nabla q(y))$ , (3)
.





(4) 41 , A . , (4)
$z(y)$ , $x(y)=Q_{y}^{-1}P_{y}z(y)+y-\nabla^{2}q(y)^{-1}\nabla q(y)$ (3) . , $x(y)$
(DC) .. $x(y)\neq 0$ : $x’\in\{x^{:}nR^{n} : x=\eta x(y),\eta>0\}\cap bdX$ $x’$ , $x’$
.
$\bullet$ $x(y)=0$ : $x’\in\{x^{:}nR^{\mathfrak{n}} : x=-\eta t(y),\eta>0\}\cap bdX$ $x’$ , $x’$
. , $t(y)=y-\nabla^{2}q(y)^{-1}\nabla q(y)$ .
4.3
OA $k$ $y^{k+1}$ (DC)
. , $y^{k+1}\not\in Y\backslash intX$ , (3) ,
, (3) . ,
, .
$k\geq 2$ , .
$\{\begin{array}{l}\frac{1}{2}(x-y^{k+1})^{T}\nabla^{2}p(y^{k+1})(x-y^{k+1})+\nabla p(y^{k+1})^{T}(x-y^{k+1})+\sum_{:=2}^{k}\Phi_{i}(x)+\sum_{1=2}^{k}\Psi:(x)\frac{1}{2}(x-y^{k+1})^{T}\nabla^{2}q(y^{k+1})(x-y^{k+1})+\nabla q(y^{k+1})^{T}(x-y^{k+1})=0\end{array}$ (5)
, $i=2,$ $\ldots,$ $k$ ,
$\Phi_{i}(x)=\frac{1}{2}(x-\tilde{y}^{1}+\frac{M\nabla q(\tilde{y})}{2\Vert\nabla q(\tilde{y}^{i})\Vert})^{T}\nabla q(\tilde{y}^{:})\nabla q(\tilde{y}^{i})^{T}(x-\tilde{y}+\frac{M\nabla q(\tilde{y}^{1})}{2\Vert\nabla q(\overline{y}^{i})||})$ ,
$\Psi_{i}(x)=\{\begin{array}{ll}\frac{1}{2}(x-\frac{c^{T}\tilde{y}^{1}}{2}c)^{T}cc^{T}(x-\frac{c^{T}\tilde{y}^{1}}{2}c), if \overline{y}^{1}\in Y,0, if y^{\sim 1}\not\in Y.\end{array}$
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, $i=2,$ $\ldots,$ $k$ , $\tilde{y}^{i}$ .
$\bullet$ $y^{i}\in Y$ , $\tilde{y}^{i}=y^{i}$ .. $y^{i}\not\in Y$ $x’(y^{i})\neq 0$ , $\tilde{y}^{i}\in\{x\in R^{n} : x=\eta x’(y^{i}),\eta>0\}\cap bdX$ ,. $y^{i}\not\in Y$ $x’(y^{i})=0$ , $\overline{y}^{1}\in\{x\in R^{n} : x=-\eta t(y^{:}),\eta>0\}\cap bdX$ .
, $t(y^{:})=y^{1}-\nabla^{2}q(y^{i})^{-1}\nabla q(y^{:})$ ,
$\bullet$ $i\geq 3$ , $x’(y^{i})$ (5) ,. $i=2$ , $x’(y^{t})$ (3) .





$0$ . $\alpha>0$ . $x^{1}=Mc$ , $a^{1}\in int(Y\cap X)$ . $L_{1}\supset Y\cap X$
$L_{1}$ , $H_{1}=\overline{H}_{1}=\{x\in R^{\mathfrak{n}} : \langle c,x-x^{1}\rangle\leq 0\},$ $S_{1}=\overline{S}_{1}=L_{1}$ . $S_{1}$
$V(S_{1})$ . $v^{1}= \overline{v}^{1}\in\arg\max\{p(v),q(v):v\in V(S_{1})\}$ , $y^{1}\in[a^{1},v^{1}]\cap bd(Y\cap X)$
$\overline{y}^{1}$ . $karrow 1$ , 1 .
1. , .
(SC1) $\overline{y}^{k}\in Y\backslash intX$ \langle $c,\tilde{y}^{k}$ ) $\leq\alpha$ . ( , $\tilde{y}^{k}$ min (DC) $\leq\langle c,\overline{y}^{k}\rangle\leq m\ddagger n(DC)+\alpha$
(DC) )
(SC2) $x^{k}\in Y\backslash intX$ $v^{k}\in X$ ( , $S_{k}\subset X$). ( , $x^{k}$ min (DC) $\leq(c,y^{k}\rangle$ $\leq$
min $(DC)+\alpha/2$ (DC) )
(SC3) $x^{k}\in Y\backslash intX$ $\overline{v}^{k}\in X$ ( , $\overline{S}_{k}\subset X$). ( , $x^{k}$ } min (DC) $\leq\langle c,y^{k}\rangle\leq$
min $(DC)+\alpha$ (DC) )
2 .
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$\frac{(c,y^{k})-\alpha}{2(c,a^{k}\rangle}a^{k}$ , if $\langle c,a^{k}-y^{k}\rangle\geq-\alpha$ and $y^{k}\in Y\backslash intX$,
$a^{k}$ , $otherwi\epsilon e$,
$S_{k+1}=L_{k+1}\cap H_{k+1}$ ,
$S_{k+1}=L_{k+1}\cap\overline{H}_{k+1}$ .
$V(S_{k+1}),$ $V(\overline{S}_{k+1})$ , $v^{k+1},\overline{v}^{k+1},$ $y^{k+1}$ .
$v^{k+1} \in arg\max\{p(v),q(v) : v\in V(S_{k+1})\}$ ,
$\overline{v}^{k+1}\in\arg m\alpha\{p(v),q(v) ; v\in V(S_{k+1})\}$,
$y^{k+1}\in[a^{k+1},v^{k+1}]\cap bd(Y\cap X)$ .
3 .
3.
$\bullet$ $y^{k+1}\in Y$ , $\tilde{y}^{k+1}=y^{k+1}$ .
$\bullet$ $y^{k+1}\not\in Y$ , $\tilde{y}^{k+1}$ .
$\tilde{y}^{k+1}\in\{x\in R^{n} : x=\eta x’(y^{k+1}),\eta>0\}\cap bdX$ , if $x’(y^{k+1})\neq 0$ ,
$\tilde{y}^{k+1}\in\{x\in R^{n} : x=-\eta t(y^{k+1}),\eta>0\}\cap bdX$, if $x’(y^{k+1})=0$ .
, $t(y^{k+1})=y^{k+1}-\nabla^{2}q(y^{k+1})^{-1}\nabla q(y^{k+1})$ , $x’(y^{k+1})$
- $k=1$ , (3) ,
- $k\geq 2$ , (5) .
$karrow k+1$ , 1 .
OAQP , OA .
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